ABSTRACT. The Cryptsosporidium isolate from chickens in Japan by Itakura et al. is not yet accurately identified because of several discrepancies in phenotypic features. We attempted to identify this isolate by analyzing the partial sequences of the 18S rRNA, COWP and HSP70 genes. The chicken isolate showed nearly 100% homology in each gene with C. baileyi, but less than 91% homology with C. meleagridis. In addition, these genes were classified into the same cluster with C. baileyi other than C. meleagridis by phylogenetic analysis. From these results, the Cryptosporidium isolate from chickens in Japan is considered to be one of the strains of C. baileyi.
Protozoan parasites, Cryptosporidium spp. were found to be the pathogens of various species of animals [3] . Among these species, C. baileyi and C. meleagridis are known to be infectious to birds including chickens [11] . Morphological study of these two species revealed that C. baileyi is larger than C. meleagridis oocyst size and C. baileyi does not infect bobwhite quails as C. meleagridis. Both species are also slightly different from each other in parasitic location and virulence. C. baileyi infects the trachea and bursa of Fabricius of chickens but not the cecum as C. meleagridis. Clinical and pathological study demonstrated that the former species caused severe respiratory symptoms to the hosts, however the latter species showed no symptoms [11] .
Since a Cryptosporidium sp. was first isolated from chickens in Japan by Itakura et al. [5] , several morphological and biological studies were performed to identify the species of this isolate. Matsui et al. reported that the size of the oocysts was medium in sized of C. baileyi and C. meleagridis [9] . In addition, the prepatent period of this isolate was slightly different from those of them [8] . Furthermore, this isolate was parasitic not only in the bursa of Fabricius but also in the cecum of chickens and Japanese quails [4] . Although Itakura et al. first reported that this isolate developed severe respiratory symptoms in chickens [5] , another study showed that the symptoms were cased by mix infection with Eimeria spp. and single infection of this isolate did not showed any significant clinical signs (Matsui et al. unpublished data) . Because of these pathogenic features, the Cryptsosporidium isolate from chickens in Japan is not yet accurately identified.
Recently, nucleotide sequence analysis became common by used to identify Cryptosporidium isolates from various species of animals. In this study, we attempted to use genetic information for the identification of Cryptosporidium isolate by Itakura et al. A part of the 18S rRNA gene, the Cryptosporidium oocyst wall protein (COWP) gene and the 70-kDa heat shock protein 70 (HSP70) gene of the isolate were amplified by PCR and the resultant sequences ware analyzed.
Original oocysts of Cryptosporidium sp. from chickens were kindly given by Dr. Itakura, Faculty of Veterinary Medicine, Hokkaido University, Japan. After that, oocysts were purely isolated from the bursa of Fabricius of chickens infected with these oocysts and subsequently multiplied by passage though chickens. Oocysts were isolated from the stool by the sucrose flotation method and stored in 2.5% potassium dichromate solution at 4°C until use [7] .
Before DNA extraction, oocysts were washed 7 times with phosphate buffer saline (PBS) by centrifugation. After centrifugation, 1 × 10 3 oocysts were resuspended in 200 µl of PBS and boiled for 10 min followed by freezing and thawing for 5 times. Then DNA was extracted using the QIAamp DNA Mini Kit (Qiagen GmbH, Hilden, Germany) according to the manufacturers instructions. PCR and sequencing primers and amplification conditions for the 18S rRNA, COWP and HSP70 genes were determined using the methods reported by Johnson et al. [6] , Spano et al. [12] and Sulaiman et al. [13] , respectively. Each PCR product was purified from agarose gel and sequencing reactions were carried out with the ABI PRISM BigDye Therminator Cycle Sequencing Ready Reaction kit (Applied Biosystems, Foster City, California). Sequence accuracy of each PCR product was confirmed by two directional sequencing. Sequence homologies between this isolate genes and C. baileyi or C. meleagridis genes were analyzed by the DNASIS-Mac V.3.6 software (Hitachi Software Engineering, Ibaraki, Japan). Phylogenetic analyses were conducted by the Clustalw software (http://www.nig.ac.jp/) to assess genetic relationships among the sequences of various Cryptosporidium spp. deposited in the GenBank.
After PCR amplifications, the length of 428 bp, 410 bp and 529 bp of the 18S rRNA, COWP and HSP70 gene was respectively obtained from oocysts of the chicken isolate. These partial sequences of 18S rRNA, COWP and HSP70 genes have been deposited in the GenBank database under accession numbers AB116663, AB116664 and AB116665, respectively. The 18S rRNA, COWP and HSP70 genes sequences from the chicken isolate showed nearly 100% homology with those of C. baileyi genes published by Xiao et al. [15] , Sulaiman et al. [13] and Xiao et al. [16] , respectiv ely (G enB ank a ccessio n nu mb ers: AF 09 34 95 , AF221539, AF266276, respectively) ( Table 1) . Furthermore, the same results were obtained when compared with three genes of C. baileyi Hungarian strain CBAI-1 (GenBank accession numbers: AJ276096 for 18S rRNA gene, AJ310765 for COWP gene and AJ310880 for HSP70 gene) (Data are not shown) [1] . In contrast, these three genes showed less than 91% homology with C. meleagridis genes (GenBank accession numbers: AF112574, AF221537, AF266266, respectively) [13, 15, 16] (Table 1 ). In addition, these genes were classified into the same cluster with C. baileyi other than C. meleagridis by phylogenetic analysis (Fig.  1A-C) .
Although the present isolate was slightly different in oocyst size from C. baileyi [9] , the genetic data obtained in this study indicated that the isolate belongs to C. baileyi. In several papers, variation was observed in oocyst size even in the same species of Cryptosporidium [2] . Further more, the measurement of oocysts by light microscopy occasionally leads inaccurate results [2, 14] . In addition, several differences in biological features, such as prepatent period or parasitic location in organs, observed between C. baileyi and the chicken isolates [4, 8, 9] indicate that several phenotypic variations exist among various C. baileyi strains. Therefore it will be important to combine genetic information with morphological and biological data to identify the species of Cryptosporidium.
In the present study, we only used the partial sequence data of 18S rRNA, COWP and HSP70 genes to identify Cryptosporidium isolate from chickens in Japan. Although the partial sequence data were used for the analysis, all the results suggested that the present isolate belongs to C. baileyi other than C. meleagridis. Therefore we propose to name this isolate C. baileyi Itakura strain. 
